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| adding and subtracting positive integers
Questions Part 1 of 3 — Adding Positive Numbers Using a Number Line Helpful Information
A
1.1 Calculate the following using a number line on the right to assist 6 — Strategy — Adding and Subtracting Positive Numbers using a Number Line
your calculation. . . ]
5 — 1. Put your finger (or pen tip) on the first number
a. 443 b. 245 c. 247 d 543
4 — 2.Then
e. 242 f. "1+4 g. 4+6 h. 540 ) - o
3 — a. If adding a positive number move in the positive direction T
i. 246 i T4+1 k. "3+6 .. 342
2 —] b. If subtracting a positive number move in the negative direction |
m. 2+3 n. 547 o. 345 p. 1+2 1 —
g 4+4 r. 6+3 s. 6+1 t. 241 0 — Examples
-1 — Question: Calculate "4 + 3 usinga | Question: Calculate ~2 + 5 using a
Answers 2 = number line on the right to assist number line on the right to assist
your calculation. your calculation.
a.-1b.3c5d-2e0f3g2h-5i-5k4j-3k3L-1m.1 -3 — Thought process: Thought process: Using the above
n2o02p1qg0r.3s-5t-1 4 — Using the above 0 — strategy we... _L
strategy we... -1 —% 3
-5 — &y . 1. Start at -2
1. Start at -4 =2 _ 2 —
-6 — 2. Move 5 in the
v 2. Move 3 in the 37 positive direction T 1 —
positive direction T -4 @ 0 —
Answer: 3
Answer: -1 D= A o
6 —
v 25
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Questions Part 2 of 3 — Subtracting Positive Numbers Using a Number Line Helpful Information
1.2 Calculate the following using a number line on the right to assist Strategy — Adding and Subtracting Positive Numbers using a Number Line
your calculation. A . . )
6 — 1. Put your finger (or pen tip) on the first number
a. 3-2 b. 2-3 c. 4—6 d "1-3
5 — 2. Then
e. 1-4 f. 2-2 g. 1-3 h. 6—-6 4 —|
a. If adding a positive number move in the positive direction T
i. 0-5 j. 1—-4 k. 6—2 . 1-4 3 =
b. If subtracting a positive number move in the negative direction |
m. 3—3 n. 1-3 oo 2-3 p. 3—2 2 —
g 5-1 r. 3-3 s. 2—1 t. 4-1 T =
0 — Examples
Answers -1 — Question: Calculate "3 — 2 usinga | Question: Calculate 2 — 3 using a
-2 number line on the right to assist number line on the right to assist
a.-5b.-1c.-2d.4e.-5f-5g.-4h.0i.-5j.-5k4-3m.0n.-2 your calculation. your calculation.
0.-5p.19.6r.-6s.1t.-5 -3 Thought Thought process: Using the above
-4 — process: Using R strategy we... g e
2 o the above ! s 1 Start at 2
- strategy we... y ->tarta 2 6
| 2. Move 3 in the
1. Start at -3
v -3 @ negative direction |
2. Move 2 in the e
negative -4 — Answer: -1
-1 —@
direction | 5 -® & 1
Answer: -5 6 — -2
v
5
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following additions and subtractions.

p. 4+3 g 6+4 r.

Answers

g.-2r.-3s.-1t.0

a. 1-5 b. 2-—-1 c.
f. 542 g. 0—1 h.
k. 3—3 . 3—-1 m.

3+2
6+ 2
2—4

5+2

Questions Part 3 of 3 — Adding and Subtracting Positive Numbers Using a Number Line
1.3 Calculate the following using a number line to assist your calculation. Complete the

d 243 e. 245
i. 2-—-2 . 140
n 1-3 o. 6—1

s. 1-2 t. 1+1

a.-4b.-3c.-1d1e3f-3g-1h-4i-4j-1k01l2m.-6n.-40.5p.-1

Return to contents page
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¢ adding and subtracting negative integers
Questions Part 1 of 3 — Adding negative integers Helpful Information
2.1 Complete the following additions. A Strategy — Adding and Subtracting Negative Numbers using a Number Line
a. 2+ 75 b. 3+ 72 ¢ 14+ 73 d 44+ 73 1. Put your finger (or pen tip) on the first number
10 —
e. 0+ 75 f. 7+ 73 g 4+ °5 h 5+ 71 9 —| 2. Then
i. 54+ 73 i 2476 k 5475 . "6+ 75 8 — a. If adding a negative number move in the negative direction |
?’ —]
m. 1+ "2 n. 0+ 2 o. 5+ 76 p. 4+ "2 6 —| b. If subtracting a negative number move in the positive direction T
g 5+ 74 r. 6+°1 s 2476 t. 0+ 76 5
4 — Examples
7 Question: Calculate 2 + “5 usinga | Question: Calculate 3 + ~2 using
Answers 2 7 number line on the right to assist a number line on the right to assist
l —] . .
a3b.5c-2d1le-5f4g-9h-6i2j8k0I-11m. -1 your calculation. your calculation.
n.-20.-1p.-6q-9r-7s-4t-6 0 — Thought process: Using the above Thought process Using the above
-1 — strategy we... g strategy we... 1
-2 —
1. Startat 2 2@ 1. Startat -3 -2
3 —
-4 — 2. Move 5 in the 1 2. Move 2 in the -3
5 —] negative direction | 0 negative direction! -4
© Answer: -3 i Answer: -5 =
7 — 2= -6
8 — -3 —?
9 —
10 —
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Questions Part 2 of 3 — Subtracting negative integers

2.2 Complete the following.

a. 5—"2 b 2-74

Answers

a.-3b.6c4d4d-2e2f0g-5h7i-2j.3k-11L.7m.7n.-2

0.1 p.59.5r.-3s.0t.-1

0— "4
6— 1
6— "5
2-"3
4- "4

3-"1
4—-"3
2—75
1- 74
2-"1

[y
L B e o T & - ¥ I = L R I .= IV i B o |

1
=

-2

Helpful Information
Strategy — Adding and Subtracting Negative Numbers using a Number Line
1. Put your finger (or pen tip) on the first number
2.Then
a. If adding a negative number move in the negative direction {

b. If subtracting a negative number move in the positive direction T

Examples

Question: Calculate ™5 — ~2 using | Question: Calculate 2 — "4 using a
a number line on the right to assist | number line on the right to assist
your calculation. your calculation.

Thought process: Using the above Thought process: Using the above

strategy we... A strategy we...
1. Startat -5 -2 — 1. Startat 2 6 i
5 —
2. Move 2 in the -39 2. Move 4 in the
positive direction T -4 — positive direction T N
3 1= |
Answer: -3 S5 Answer: 6
-6 — 29
A 4 1 =
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Questions Part 3 of 3 — Adding and subtracting negative integers Helpful Information

2. Complete the following additions and subtractions. Strategy — Adding and Subtracting Integers using a Number Line
a. 3+ 72 b. 1-73 c. 24 72 d 4+ 75 . . . .
The song below is helpful for remembering how to add and subtract integers using
e. 4-—74 f. 04+ 72 g. 4—"1 h. 2+ 73 a number line.
i. 4479 o 3+ 77 k. 3+ 73 . 0—73
m. 5— 74 n. 2—"74 o. 14+ 73 p. 4+ 75
Addition and subtraction are really big words so need to be handled with care
g 1+ 77 roT1— "4 s. 5+ 73 £ 0— "2 FAddit] uptract! y o9 W caw
Get your number line out, look at the first number, and put your finger there
Answers

a.1b.4c-4d-1e0f-2g5h-5i-5j.-4k-6L.3 m.-1n.6o.-4p.-9

The only thing to know is which way to go, it’s easy so don’t you frown
g.-6 r.3s.-2t2

To add positive or take negative go up if not go down J]
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1 powers and square roots

Questions Part 1 of 2 — Powers of Numbers Helpful Information
3.1 Calculate the following The power of a number tells you how many times to use the
A 23 b, 112 . 03 4 22 number in the multiplication.
e. 62 f. 72 g. 33 h. 52
; ) R ) The exponent in 3*is 4 and is read as “3 to the power of 4” which means 3 X 3 X 3 X 3. We can see that
o2 o 4 k. 5 l. 10 the 3 has been used 4 times in the multiplication.
m. 1° n. 32 o. 82 p. 12
Note that, powers of two are referred to as “squared” and powers of 3 are referred to as “cubed”. For
example 4% is read as “four squared” and 43 is read as “four cubed”.
Answers

a.8 b.121 c.0 d. 4 e.36 f.49 g.27 h.25i.32 .16

k.125 1.100 m.1 n.9 0.64 p. 1 Example

Question: Calculate 23

Thought process: The power of 3 means that the 2 appears 3 times in the multiplication. This means we
need to calculate 2 X 2 X 2, and this is equal to 8

Answer: 8

10
Return to contents page ma‘l‘hsqual:l.nrg




Questions Part 2 of 2 — Square Roots of Numbers

3.2 Calculate the following

a. V16 b. /49 c. V25 d. V100
e. 144 f. /9 g. V121 h. V36
i V1 ji. V64 k. V4 l. 81
Answers

a.4b.7c5d.10e.12f3g.11 h.6i.1j.8k 219

Helpful Information

As discussed in Part 1, powers of 2 are referred to as “squared”. The diagram below shows why...

12=1x1=1 22=2x2=4 3=3x3=9 4 =4x4=16 52=5x5=25

The square root of a number is the opposite of squaring a number and you need to work out what
number, multiplied by itself, will make the number under the square root sign.

V49 is read as “the square root of 49” and means, what number multiplied by itself makes 49, so v49 =7

Example

Question: Calculate V16
Thought process: What number multiplied by itself makes 16? Since 4x4=16 the answer must be 4
Answer: 4

Return to contents page
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Y prder of operations

Questions —Part 1 of 1

4.1 Calculate the following. Note that the expected detail in your working is

demonstrated in the examples on the right.

a. 4x23 b. (35—-5)+10 «c.
e. V24-15 f. 8xX(5+3) g
i. 12+3+49 jo 4x6—4 k.
m. 6% +3 n. 2x(3+5) 0.
g 2X6+7 r. 2x34+9 s.
Answers

6+ 72

(5+3)x6
(10 — 2)?
32—-2+8

(3+9)+12

~+

20+2x%5
8x(1+7)
21-6x%x2
12+3 x4
16 —16+12

a.32 b.3c.55d.50 e.3f.64g.48 h.64i.13 .20 k.64 1.9 m.12 n.16 o0.38

p.16 .19 r.15s.1t.8

Helpful Information

A mathematical operation combines two values in some way. Examples of
mathematical operations are addition, subtraction, multiplication and division.

The order of operations is the order which operations must be completed when

more than one operation is present.

The order of operations is as follows:

E — Exponents (or powers)
M — Multiplication and Division (from left to right)
A — Addition and subtraction (from left to right)

GEMA is a helpful acronym that reminds us the set order of operations.

G — Groupings (eg. brackets, operations together within a fraction)

Examples

Question: 4 x 23

Thought process:
Look for groupings, there are none. Look for exponents.
There is a power so that must be done first.

Since only one operation is present we just complete the
multiplication.
Answer: 32

Question: (35 —5) + 10

Thought process:
Look for groupings first.
The subtraction is grouped in the bracket so must be done
first.
Since only one operation is present, we just complete the
division.

Answer: 3

Hx?’
=4 x%

S P

(35—5) = 10
=30+10

=3

Return to contents page
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5 properties of numbers

Questions — Part 1 of 1

a. 45; 0dd, square, prime, multiple of 3
c. 25; Even, square, prime, multiple of 2
e. 49; 0Odd, square, prime, multiple of 2
g. 3; Even, square, prime, multiple of 3
i. 60; Odd, square, prime, multiple of 3
k. 36; Even, square, prime, multiple of 5
m. 7; Odd, square, prime, multiple of 4
o. 13; Even, square, prime, multiple of 3
g. 1; Odd, square, prime, multiple of 2
s. 18; Even, square, prime, multiple of 2
Answers

b.
d.

5.1 For each question, identify the words that describe the given number.

40; Even, square, prime, multiple of 3
36; Even, square, prime, multiple of 4
17; Odd, square, prime, multiple of 5
0; 0Odd, square, prime, multiple of 3

15; Even, square, prime, multiple of 5
31; Odd, square, prime, multiple of 5
19; Odd, square, prime, multiple of 2
2; 0dd, square, prime, multiple of 5

12; Even, square, prime, multiple of 5

37; 0dd, square, prime, multiple of 4

a. odd, mult of 3 b. even c. square d. even, square, mult of 4 e. odd, square
f. odd, prime g. prime, mult of 3 h. square i. mult of 3 j. mult of 5 k. even, square
l. odd, prime m. odd, prime n. odd, prime o. prime p. prime ¢. odd, square
r.even s. even, mult of 2 t. odd, prime

Helpful Information

Whole numbers are classified as either even or odd.
An even number is created from doubling another whole
number. The last digit of an even number willbe a0, 2,4, 6
or 8. For example, 0, 14 and 20 are even numbers, though 3,
47 and 24.6 are not even numbers.

A whole number which is not even is called odd. Odd
numbersendinal, 3,5, 7 or9. For example, 5,9 and 17 are
odd numbers, though 2, 8 and 3.9 are not.

A square number is a number that is the product of a whole
number multiplied by itself. For example, 81 is a square
number because 81=9x9, though 20 is not a square number
as there is no whole number that can be multiplied by itself
to make 20.

Example

Question: Identify the words that describe the number 45
Odd, square, prime, multiple of 3

Thought process:

e The number 45 endsin a5 sois odd.

e 45 is not a square number as it is between 6x6=36 and 7x7=49.

e 45 is not a prime number as it can be written as the product of two
numbers other than one and itself, for example 5x9.

e The sum of the digits in 45 is 9, since this is a multiple of 345 is also a
multiple of 3.

Answer: Odd and multiple of 3

Return to contents page
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b prime Factorisation

Questions Part 1 of 3 — Knowing the prime numbers up to 20 Helpful Information
A prime number is a number which has exactly two factors, one and itself.

6.1 For each of the numbers below state whether it is prime or

t prime.
notprime The numbers 2, 3, 5, 7 and 11 are examples of prime numbers, while 4 is not prime because 2x2=4 and 15 is
a. 1 b. 2 c. 3 d 4 e. 5 not prime either since 3x5=15.
f. 6 7 h. 8 9 10 . .
& ! J A fun way to remember prime numbers is with the song below:
k. 11 I 12 m. 13 n. 14 o. 15
p. 16 q. 17 r. 18 s. 19t 20 3 'm prime P.R. 1. M. £
My only factors are 1 and me
Numbers that divide evenly
Answers 2,3,5,7,11J]

a. not prime b. prime c. prime d. not prime e. prime

f. not prime g. prime h. not prime i. not prime j. not prime
k. prime |. not prime m. prime n. not prime o. not prime
p. not prime q. prime r. not prime s. prime t. not prime

Examples

Question: Is 1 a prime number or not a prime?

Thought process: The only factor of 1 is 1. Since 1 does not have exactly two factors it is not prime.
Answer: Not a prime

Question: Is 2 a prime number or not a prime?
Thought process: The factors of 2 are 1 and 2. Since 2 has exactly two factors it is a prime number.
Answer: Prime

14
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Questions Part'Z of 3 = Prime Factorisations of Numbers with A product is a formal word for a multiplication. For example, the product of 2 and 4 is 8.
Exactly Two Prime Factors
6.2 Write the following numbers as a product of two prime A number under 150 which is not prime must have at least one of the primes 2, 3,5, 7 or 11 as a factor.
numbers. Note, it is best to write the prime numbers in While there are bigger prime numbers that will divide it exactly, these will always be paired with one of
increasing order. these primes.

a. 77 b. 82 c. 10 d. 51 e. 9 Examples

f. 15 g 65 h. 6 i 58 jo 35 Question: Write the 77 as a product of two prime numbers

k. 25 . 77 m. 49 n. 55 o. 21 Thought process: 77=7x11

p. 4 g. 33 r. 38 s. 14 t. 121 Answer: 7x11
Answers Question: Write the 82 as a product of two prime numbers
a. 7x11 b. 2x41 c. 2x5 d.3x17 e. 3x3 f. 3x5 g. 5x13 h. 2x3 Thought process: 82=2x41 since 2, 3,5, 7 or 11 don’t divide 41 exactly 41 must be prime
i. 2x29 . 5x7 k.5x5 . 7x11 m. 7x7 n.5x11 o.3x7 p. 2x2 Answer: 2x41
g. 3x11 r.2x19 s. 2x7 t.11x11
Questions Part 3 of 3 — Prime Factorisations of Whole Numbers Helpful Information
6.3 Write the following numbers as a product of powers of prime | If a number is not prime, by definition it has factors other than one and itself. Using this definition, one way
numbers. Note, it is best to write the prime numbers in to write a number as a product of prime numbers is to...
increasing order. 1. Begin by writing it as a product of any two numbers (except one and itself).

a. 54 b. 70 c. 64 d. 82 e. 10 2. Then

£ 75 g 78 h. 86 i 18 i 42 a. If both numbers are prime you are done (yay!),

K 66 L 87 m. 99 N a4 o 84 b. Ifone (or more) numbers isn’t prime then write it as a product of any two numbers (except

one and itself)

p. 36 q. 46 r. 12 s. 38 t 21 3. Repeat Step 2 until all numbers are prime.
Answers Example
a.2x33 b. 2x5x7 c.2° d. 2x41 e. 2x5 f. 3x5% g. 2x3x13 Question: Write 54 as a product of prime numbers. Note, it is best to write the prime numbers in increasing
h. 2x43 i. 2x3? j. 2x3x7 k.2x3x11 I.3x29 m. 3%x11 n. 2%x11 order.
0.223x7 p.22x3% q.2x23 r.2%3 5. 2x19 t. 3x7 Thought process: Using the strategy above...

Sl = ﬂ ¥,
=XKL
Writing the numbers with powers we have 33x2 in increasing order we get
Answer: 33x2

15
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Ia highest common Factor

7a Find the highest common factor (HCF) of each pair of numbers. Helpful Information
The highest common factor of two (or more) numbers is the
largest number which is a factor of both numbers

a. 36and48 b. 24 and 40 c. 55and72 d. 24and 42

e. 24 and60 f. 6and5 g. 8and24 h. 6and 30
Strategy 1 - Using Lists to Find the HCF

1. Write out all the factors of the smallest number. Using factor pairs starting with 1.
m. 9and 90 n. 9and18 0. 27and36 p. 6and18 2. Can you see the largest factor which is also a factor of the biggest number? If not...
3. Write out all the factors of the biggest number.

4. Identify the highest common factor.

~

i. 12and72 j. 18 and 27 25and 18 . 8and 16

g. l6and?24 r. 4and8 s. 4and12 t. 4and36

Strategy 2 - Using a Procedure to Find the HCF

1. Write down the two numbers you are trying to find the HCF of beside each other and
a.12 b.8c.1d.6e.12f1g8h.6i.12j.9k.11.8m9n90.9p.6 draw a vertical line on the left of them.

2. Identify, and write down, a common factor and divide both numbers by it.

3. Keep going until there are no more common factors.

Answers

.8 r.4s.41t.4

Examples
Question: Find the highest common factor of 36 and 48.
Thought process: Using strategy 1 we have:

w5 L I % 8

4
5 9 .
@ q A 49 24 b @

| 2
b 18

Answer: The HCF of 36 and 48 is 12

Question: Find the highest common factor of 36 and 48.
Thought process: Using strategy 2 we have:

“ 36 4%
N U
Q|13 24 i
@ \\ ) |1

@z 4

Answer: The HCF of 36 and 48 is 12

16
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Tb lowest common multiple

7b.1 Find the lowest common multiple (LCM) of each pair of numbers. Helpful Information
a. 8and12 b. 5and?2 c. 10and 15 d. 2and8 The lowest common multiple of two (or more) numbers is
the smallest number which is a multiple of both numbers
e. 6and9 f. 7and 14 g. 4and7 h. 1l1and44
Strategy 1 - Using Lists to Find the LCM
i. 7 j. 1 k. 1 .
! and 9 J. 3and10 3and 15 | 2and16 1. Write down the first 5 multiples of the biggest number.
m. 7 and 35 n. 5and6 o. 5and20 p. 6and8 2. Can you see the smallest multiple which is also a multiple of the smallest number?
If not...
. 4and 10 r. 3and8 s. 9and5 t. 8and 10
q 3. Write down the first 5 multiples of the smallest number.
4. If there is a common number in each list — great, if not keep writing down another
5 multiples of each number until there is a number common to both lists.
Answers

Strategy 2 - Using a Procedure to Find the LCM

1. Write down the two numbers you are trying to find the LCM of beside each other
and draw a vertical line on the left of them.

2. Identify, and write down, a common factor and divide both numbers by it.

3. Keep going until there are no more common factors.

4. Multiply all common factors and the remaining numbers to calculate the LCM.

a.24 b.10 c.30 d.8 .18 f. 14 g.28 h.44 i.63 j.30 k.15 .16 m.35 n. 30
0.20 p.24 .20 r. 24 s.45 t. 40

Examples
Question: Find the lowest common multiple of 8 and 12.
Thought process: Using strategy 1 we have:

Answer: The LCM of 12 and 8 is 24.

Question: Find the lowest common multiple of 8 and 12.
Thought process: Using strategy 2 we have:

¢ 4 G -
= . (M1
O o 24
Answer: The LCM of 12 and 8 is 24.

17
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H converting between whole numbers, miked and improper Fractions

Questions Part 1 of 3 - Converting whole numbers to improper fractions Helpful Information
8.1 Fill in each box to make each equation involving a whole number and A proper fraction is a fraction where the numerator is less than the denominator.
improper fraction true. An improper fraction is a fraction where the numerator is greater than or equal to the
. 1 2 3 . L 4 8 9
3 g L 9= g g g o 11= g denominator. For example, 33 and ~are proper fractions, while 373 and S are
a. 4 5 ¢ 6 ’ 5 | improper fractions.
gLl ; 5 = L 4= n s = LI | Examples
€ 4 3 & 7 5 Question: Fill in the box to make the equation involving the whole number and improper
. 9= % o12= % . 2= % L 4= ;] fraction true. -
3=—
11 = 1= g1 6= Z
m 2 n 4 0 5 P 3 Thought process: We can represent 3 using 3 boxes. We can divide each whole into quarters
10 = g Co11= g . 4= |;| . 6= g as shown below.
a 3 2 7 s HEEEnEEEEnEEEN
We can see that 3 the wholes are made up of 3 X 4 = 12 quarters.
Answers Answer: 3 =

a.12 b.45 c. 48 d.55 e.36 f.6 g.28 h.25i.45 j. 36 k.12 |.28 m. 22

n.40.45p.18 q.30 r.22 5. 28 1. 24 Question: Fill in the box to make the equation involving the whole number and improper

fraction true.

=3

Thought process: We can represent 9 using 9 boxes. We can divide each whole into fifths as
shown below.

We can see that 9 the wholes are made up of 9 x 5 = 45 fifths.
Answer: 9 =

18
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Questions Part 2 of 3 - Converting mixed numbers to improper fractions

8.2 Fill in each box to make each equation involving a mixed number and improper

fraction true.

R R R
R
D 8@ L ml
N
q 6329 r 4%29 s 4%:9 13

Answers

a.37 b.13 c.21 d. 11 e. 11 f. 46 g.29 h.34i.7 j.13 k.11 .11 m.12 n.11 0.4 p. 11

g.47 r.9s.19 t.9

Helpful Information

‘ A mixed number is made up of a whole number and a proper fraction.

1 11 . . 5 11
For example, 2 3 and —5 ;are mixed numbers, while 2 3 and S are not.

Example
Question: Fill in the box to make the equation involving the mixed number
and improper fraction true.

.3 L

4 4
Thought process: The value of 2% is more than 2 wholes and less than 3

wholes so we will need 3 wholes to represent the value. We divide our wholes
. 3 .

into quarters to work out how many quarters make up 2 T Shading 2 wholes
and 3 quarters gives...

HEEEpEEEEeEEEN

By counting the number of shade quarters (2 X 4 + 3) that we have, we find

311

we have 11 quarters and so 2 iy
3
Answer: 2 il

Return to contents page
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Questions Part 3 of 3 - Converting improper fractions to mixed numbers

8.3 Fill in each box to make each equation involving a mixed number and improper

fraction true.

L] 7 L[] 14 L] 22
a. 35 =3 b. 45 =75 ¢ AT =7 d.
L] 17 [] 13 L[] 12
e 47T f 6355 g 255 oS
1 S 1 S 1 P (O
4 4 5 5 3 3
[]_ 14 ] 19 ] 1s
m 25 % o0 f7S7 0 o 3TET b
[]_13 L] 27 ] 48
a 65 =7 o 0T =T s 6T=T 0 n
Answers

a.1b.2c2d.3e1f1g2h3i3j.4k1l.2m4d4n503p.1qg.1r.3

s.6 t.4

NN

@l V1O W10 gl a3

o LA ) Y

B s

Example
Question: Fill in the box to make the equation involving the mixed number
and improper fraction true.

3 _ 7
2 2
Thought process: Every whole is made up of 2 halves.
Since 7 + 2 = 3 remainder 1 we can represent%as 3 wholes and 1 half (as

shown below).

L@ _7
2 2

Answer:

Return to contents page
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9 adding and subtracting Fractions

9.1 Complete the following questions. The expected detail in your working is
demonstrated in the example on the right.

Helpful Information
Strategy for Adding and Subtracting Fractions with Different Denominators
1. Identify the lowest common multiple of the denominators

31 b, 545 3,1 4 2_1
5 10 ) Z+§ 1 24 "3 30 2. Re-write fraction sum using equivalent fractions whose denominators are
5 1 ¢z, 1 4 s N the lowest common multiple
& %71 -7t n & 27% © 5735 3. Add or subtract fractions
Lo, 2 4 3 6 1 R 4. Simplify fraction if needed
8 40 5T 7 14 ‘15 5
3 5 4 1 3 4 1 If the answer is bigger than 1, you may choose if you write your answer as an
m. -3 §+1_6 o g+1—8 5 10 improper fraction or as a mixed number.
2 4 2_2 1_1 5_1
A 177 371 3 15 9 27 Example
. 5 3
Question: Calculate = 4+ -
Answers 6 4
Thought process: Using the above strategy we have...
1,5 19 ,19 17 ., 5 19 21 .11 .1, 11 , 7 1 9 7 2
a.-b.-c=d—=e=f—-g—=—h=i=j-k=L=—m=n—o0.1p.—q.-
2 6 24 30 20 "14 °°24 25 ‘20772 14 15 "8 16 10 3
4 14
5o tE 5 . =
)('L 6 L" \(’5
1o 9
B e T
i 4 i 8
= 19 7
= = (o 1w)
| T
19 7
Answer: —or 1—
12 12
22
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I multiplying Fractions

Questions Part 1 of 2 — Multiplying fractions

10.1 Complete the following multiplications. The expected detail in your working is
demonstrated in the example on the right.

Helpful Information

Strategy for Multiplying Fractions

1. Simplify fractions first if possible

2. Multiply the numerators to form the new numerator

3.2 2 7 47 5 1 i i i
a. Ix= b. 2x2 . X d 3xl 3. Multiply the denominators to form the new denominator
9 7 4. Simplify fraction if needed
51 1_ 10 1.2 7 4
e. -X- f. -x— g -XxX= h. =X —
775 2712 274 97 10 Example
. 3.2
i 32 i 2x3 k. 3x2 L Zx? Question: Calculate - X =
5710 65 573 978 >
Thought process: Using the above strategy we have...
m- 377 3710 59 P 777% _3_)(3.
41 I NI NI S & |og
a 5 4 1007 105 10° 4 3
2 \
= 2 =
s b
Answers 3
1 7 7 5 1,5 1, 14, 6 .1, 2 49 5 3 32 9 - .
_ |
|O
q '35 " 20
1
Answer:l—0
23
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£ To be printed or completed using a stylus Example
Question: Use each picture below to represent and answer the multiplication
Questions Part 2 of 2 — Understanding why we can multiply fractions by multiplying | questions.
the numerators and denominators
11 3.1 3.3
a 7 X s b ’ X : C 2 X :
10.2 Use each picture below to represent and answer the multiplication questions.
These pictures are designed to help you to see why we multiply the numerators
and denominators when multiplying fractions.
l X 1 b 3 X l E X E
a 375 ‘475 ¢ 375
Thought process for Part a: % X % we need to take one-
fifth of the quarter, as the diagram shows, this gives us -
one-twentieth (as the rectangle is now divided into 20
equal parts and we have one of these).
1
3. Lxl b, 2xt c. 2x? Answer for Part a: —
3°°5 3°°5 3°°5 20
; T T 1
Thought process for Part b: PRe %we need to take one-
fifth of three-quarters, as the diagram shows, this gives
I ENE! e 1,2 us three—twentieths.3
475 575 775 Answer for Part b: %
Thought process for Part c: % X g we need to take three-
fifths of three-quarters, as the diagram shows, this gives
us nine-twentieths.
9
Answers Answer for Part c: 7
a—b—c—od—e=f2 g.i h.— i.—=
20 20 20 15 5 1 2 25 3

24
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I dividing Fractions

Questions Part 1 of 2 — Dividing fractions

11.1 Complete the following divisions. The expected detail in your working is
demonstrated in the example on the right.

Helpful Information
Strategy for Dividing Fractions
Re-write the division as a multiplication using KFC

Return to contents page

a, 322 b, 2.3 c. 3.2 d 2.2 K — Keep the first fraction as is
6 8 5 6 > 7 1010 F — Flip the second fraction
1,4 6 . 8 3.1 hotLl C — Change the division to a multiplication

€& 375 10 ~ 10 & 37 10 6 5
9 6 9 2 L7 Lot Then multiply the fractions using knowledge from Skill 10
10 ~ 9 T 5° 8 10 5

Example
5.9 5.2 2 .2 1.6
m e % 57 o 375 P 3710 3.9
Question: Calculate s
3.6 po 8.1 s 1.3 t 3 .4 Thought process: Using the above process we have...
@ 777 73 4 4 10 " 6
3 .2
PR S
Answers
NN 3
4 24 21 1,5 5 .3 15 3 10 1. 27 7 -
a.-b.—c—orl—=d.-e.—=f=-g.—or3=-h.—or3-i.—orl— ((o i
9 25 20 20 °9 36 4 ° 4 4 3 3 720 20 Ly
\ g
=z - x e
2 9
j.zorll K21 20r1imEnLor1lo.2 p.E q.Z r8or22 sl 2 g
20 20 '35 '8 8 27 8 8 9 'g "7 7 73 20 =
o l i3
= B
9
Answer:i
9
25

mathsquad.org



£ To be printed or completed using a stylus Helpful Information

Questions Part 2 of 2 — Understanding why we can divide fractions using the KFC The reciprocal of a number is the number you need to multiply it with to get an

. 1 1
method answer of 1. For example, the reciprocal of 3 is 3 because 3 X 3= 1 and the

11.2 Explain why each of the following equations is true using part a. to help | reciprocal of % is % because% % % =1.
with part b. and part b. to help with part c. etc.

c d c d c a [ a d
. =X== . == +—=1x- - ==X -
a. - X~ 1 b. 1 2= c. 1 1 d o= X
Answers
c d cxd . .
a.- X - = mand since ¢ X d = d X c the fraction must equal 1. In other words,

this shows that % is the reciprocal of% .

o . o . d
b. Division is the opposite of multiplication so if we need — groups of% to make 1,

. d
then “1 how many groups of%" is —.

C.

ol

d__. L . . .
=1x S0 if the equation in part b. is true then so is the equation in part c.

d. Multiplying both sides of an equation by the same number creates another true
equation. The equation in part c. is true, so multiplying both sides of the equation

by% produces another true equation.

26
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I2 Fraction arithmetic with mived numbers

Questions

12.1 Complete the following questions. Note that the expected detail in your
working is demonstrated in the examples on the right.

1.2 1, 3_4% Z+

a. 35—15 b. 4575 C. 15 - d 1=+3

e. 2241 f. 13x7 g 1-x4 h. 32—12

52 5 2
i 1242 . 3%+ k. 12+4 . 2ix2
5 5 3 373

m. 3-+5 n 32:2 0. 3=+7 p 21+
55

9 13+3 ro12-2 s. 22+4 t. 32+5
4 4

Answers

a.gb.Ec.id.Ee.20r4gf.§or12§g.6 h.2or12i.20rgst

5 °15 5 9 5 5 5 5 5 5°3 3

j.gk.lI.Eorlim.En.goréﬁo.Ep.gorllq.lr.gs.ztH

35 °3 "9 9 30 4 4 28 "8 8 12 "4 T3 25

Helpful Information
If you can’t see a simpler way to answer the question...

Strategy for Completing Mixed Number Arithmetic
1. Convert all mixed and whole numbers to improper fractions
2. Use the standard approaches used in skills 9 to 11.

Examples
. 1 2
Question: Calculate 3 = 1 s

Thought process: Using the above strategy we have...

2L - 1%
_ 16 g
B AR
9 ¢
= % (W\?\,

9
Answer: 3

Question: Calculate 4§ =5

Thought process: Using the above strategy we have...

435

1\
|
|

N
_.ld“\

l

LA W FVOR VD
(7Y o

\

QA

13
Answer: —
15

Return to contents page
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[d place value and rounding of decimals

Questions Part 1 of 2 — Place Value of Decimal Numbers Helpful Information
13.1 What is the place value of the underlined number in each of the following. A decimal number is a number that contains values less than one whole. The
a. 3.451 b. 1.203 c. 10.2 d. 12.36 e. 9.812 first four place value names in a decimal number are tenths, hundredths,
f. 51.0762 g. 3.0782 h. 0.102 i. 169.3 j. 5.2716 thousandths and ten-thousandths.
k. 0.2 . 0.02 m. 0.12 n. 15.1 o. 0.0002 The decimal point is the name given to the symbol that separates the whole and
decimal parts of a number.
Answers This table shows the place value names for the digits in the number 2.5341
a. 5 hundredths b. 3 thousandths c. 2 tenths d. 3 tenths e. 2 thousandths Ones ¢ Tenths Hundredths Thousandths | Ten-thousandths
f. 2 ten-thousandths g. 0 tenths h. 0 hundredths i. 3 tenths j. 6 ten-thousandths 2 4 5 3 4 1

k. 2 tenths |. 2 hundredths m. 1 tenth n. 1 tenth o. 2 ten-thousandths
Example

Question: What is the place value of the underlined digit 3.451

Thought process: The 5 is the second number after the decimal point so has the
value of 5 hundredths.

Answer: 5 hundredths

28
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Questions Part 2 of 2 — Rounding Decimal Numbers in Simple Cases Helpful Information

13.2 Round each number to the number of decimal places indicated. Rounding is the process of approximating a number by removing smaller

a. 5.994 (1dp.) b. 3.198 (2 dp.) c. 3.1579(3dp.) d. 0.197 (2dp.) place value parts.

e. 3.68751 (2 dp.) f. 0.397 (2dp.) g. 36.81(1dp.) h. 1.027 (1dp.) Rounding Rules

i. 2.9420(3dp.) jo 219061 (2dp.) k. 1968 (1dp.) I|. 0.3501(2dp.) If next digit is smaller than 5 — round down

m. 0.97381 (2 dp.) n. 0.367 (2dp.) o. 31.864 (1dp.) p. 4.6749 (3 dp.) If next digit is 5 or bigger — round up

g. 1.9460 (3 dp.) r. 33.192(2dp.) s. 1.868(1dp.) t. 42.387(2dp.)

Process for rounding a decimal

Answers 1. Underline the number to the specified number of decimal places
a.6.0 b.3.20 c.3.158 d.0.20 e.3.69 f.0.40 g 36.8 h. 1.0 i.2.942 j.21.91 k. 2.0 2. Putaboxaround the next digit

3. If the number in the box is 5 or bigger increase the underlined
“number” by 1
4. Remove digits that are not underlined

[.0.35 m.0.97 n.0.37 0.31.9 p.4.675 q.1.946 r.33.19 s.1.9 t.42.39

Example
Question: Round 5.994 to 1 decimal place (1 dp.)
Thought process: Completing steps 1 and 2 above gives:
5.9[94
Since the number in the box is 5 or bigger then we increase “number” 59 to
60. Removing digits that aren’t underlined we get 6.0
Answer: 6.0

29
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I comparing decimals

Questions Part 1 of 2 — Comparing whole numbers using <, = and > Helpful Information
14.1 Puta <, = or > between the numbers and, if possible, underline the biggest number. Below are three symbols that compare two values
a. 429and480 b. 15and 12 c. 1000 and 32 d. 3and6 < is the less than symbol, for example 2 <7
e. 12and7 f. 200and 132 g. 46and46 h. 20and 18 = is the equals sign, for example 4 =4
i. 5and47 j- 92and 192 k. 8and8 l. 17 and 12 > is the greater than symbol, for example 7>2
Answers Strategy for Comparing Numbers
a.429<480 b.15>12 ¢.1000>32 d.3<6 e.12>7 f. 200> 132 g.46=46 h.20>18 1. Write the numbers one below the other so that the digits with the
i.5<47 j.92<192 k.8=8 .17>12 same place value are aligned.
2. Start comparing digits in the same place value position starting on
the far left.

a. If the digits are the same continue to the next digit
b. If one digit is bigger than the other circle it*
3. The number with the circled digit is the bigger number.

*If there is no occasion where one digit is bigger than the other, the
numbers are of equal value.

Example
Question: Put a <, = or > between the numbers and, if possible, underline
the biggest number.
429 480
Thought process: Following the strategy above...

4

4®@o0

v
Answer:

429 < 480

30
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Questions Part 2 of 2 Helpful Information

14.2 Put a <, = or > between the decimals and, if possible, underline the biggest decimal. The below image shows how the size of decimal parts compare.

a. 1.06 1.053 b. 8.131 8.183202 c. 0.063 0.06 d. 3.621 6.06729 One Whole
tenth tenth tenth tenth tenth tenth tenth tenth tenth tenth

e. 07 09  f 135 135612 g 1324 12431 h. 59 515 Jhl\\J\Llhl\\\\llllIIHIHHIHHHIIIHHHIIIHHIIIIIHIHH\IIHIHHIIIHHHIHHIHI
undredtl

i. 01 0.1 j. 3.1206 3.12 k. 0.02 0.20 l. 0.5 0.50 thousandth

J We can see that tenths are bigger than hundredths, and hundredths are
m. 4.6 4.06 n. 3.21 3.210 o. 0.39 0.197 p. 1.75 1.08 b|gger than thousandths.
g. 7.601 7.016 r. 0.005 0.500 s. 0.2 0.103 t. 0.90 0.9000 Strategy for Comparing Decimals

1. Write the numbers one below the other so that the digits with the
same place value are aligned.
2. Start comparing digits in the same place value position starting on
the far left.
a. If the digits are the same continue to the next digit
b. If one digit is bigger than the other circle it*
3. The number with the circled digit is the bigger number.

Answers

a.1.06>1.053 b. 8.131<8.183202 c.0.063 >0.06 d.3.621<6.06729 e.0.7<0.96
f.1.35<1.35612 g.1.324>1.2431 h.59>5.15i.0.1>0.01 j. 3.1206 >3.12 k. 0.02<0.20
[.0.5=0.50 m. 4.6 >4.06 n.3.21=3.210 0.0.39>0.197 p.1.75>1.08 q.7.601 >7.016
r.0.005<0.500 s.0.2 >0.103 t.0.90 =0.9000

*|f there is no occasion where one digit is bigger than the other, the
numbers are of equal value.

Example
Question: Put a <, = or > between the decimals and, if possible, underline

the biggest decimal.
1.06 1.053
Thought process: Following the strategy above...

-0

1-057%

v v
Answer: 1.06 > 1.053
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IS5 multiplying and dividing by I0, 100 and 0.

15a Calculate the following.

. 3400x 10 b. 800-=+10 c. 5430-+10

e. 35400x 10 f. 1040 =10 g. 3500x 10

i. 7100-+10 j. 100=+10 k. 1900 x 10

m. 60+ 10 n. 18000 x 10 o. 5200x 10

g. 470x10 r. 950 x 10 s. 2600-=10
Answers

-z

~+ T

Questions Part 1 of 3 — Multiplying and dividing whole numbers by 10

70 x 10
8010
8x10
6310+ 10
310 +10

a.34 000 b. 80 c.543 d. 700 e. 354000 f.104 g.35000 h.8 i.710 j. 10 k.19
000 1.80 m.6 n. 180000 o.52000 p.631 g.4700 r.9500 s. 260 t.31

Helpful Information

Multiplying by 10 moves digits up one place value.
This can be achieved by moving the decimal point
one position to the right

Dividing by 10 moves digits down one place value.
This can be achieved by moving the decimal point
one position to the left

« Whole numbers don’t start with zeros

« Decimals don’t end with zeros

«  Fillin empty place value positions with zeros, which includes the one place
which is never empty

Examples

Question: Calculate 3400 x 10

Thought process: To multiply a number by 10 we move the decimal point one
position to the right. So 3400. becomes 3400 . We include an extra zero to fill the
empty place value position. So 3400 . becomes 34000

Answer: 34000

Question: Calculate 800 =+ 10

Thought process: To divide a number by 10 we move the decimal point one
position to the left. So 800. becomes 80.0. We remove the zero at the end of the
number. So 80.0 becomes 80

Answer: 80

Return to contents page
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Questions Part 2 of 3 — Multiplying and dividing decimal numbers by 10
15b Calculate the following.

a. 035x10 b. 0.103 =10 c. 0.6x10 d. 14.12-+10

e. 0.157x10 f. 1.7+10 g. 3.2x10 h. 0.06+10

i. 0.12-+10 j- 129-+10 k. 0.42x10 . 03x10

m. 1.96 =+ 10 n. 1.2x10 o. 13.42x10 p. 1.42-+10

g. 0.003x10 r. 0.02x10 s. 0.042+10 t. 1.2-+10
Answers

a.3.5 b.0.0103 c.6 d.1.412 e. 1.57 f.0.17 g.32 h.0.006 i.0.012 j. 1.29 k.4.2
.3 m.0.196 n.12 0.134.2 p.0.142 . 0.03 r.0.2 s.0.0042 t.0.12

Helpful Information

Multiplying by 10 moves digits up one place value.
This can be achieved by moving the decimal point
one position to the right

Dividing by 10 moves digits down one place value.
This can be achieved by moving the decimal point
one position to the left

« Whole numbers don’t start with zeros

« Decimals don’t end with zeros

«  Fillin empty place value positions with zeros, which includes the one place
which is never empty

Examples

Question: Calculate 0.35 X 10

Thought process: To multiply a number by 10 we move the decimal point one
position to the right. So 0.35 becomes 3.5

Answer: 3.5

Question: Calculate 0.103 = 10

Thought process: To divide a number by 10 we move the decimal point one
position to the left. So 0.103 becomes .0103. We include an extra zero at the start
of the number as the ones place is best not empty. So .0103 becomes 0.0103
Answer: 0.0130

Return to contents page
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Questions Part 3 of 3 — Multiplying and dividing by 100 Helpful Information

Calculate the following. Multiplying by 100 moves digits up two place value positions.
a. 0.0301x100 b. 1.03-=100 c. 6.01x100 d. 6.2x100 This can be achieved by moving the decimal point two
e. 0.035+100 f 140+ 100 g. 3.1x 100 h. 310 = 100 positions to the right
i 2+100 . 15.6+100 k. 0.21x100 l.-0.9x100 Dividing by 100 moves digits down two place value positions.
m. 67 = 100 n. 0.03 x 100 0. 0.213 x 100 p. 8.61+ 100 This can be achieved by moving the decimal point two
positions to the left
g. 0.5x100 r. 1.903 x 100 s. 0.5-+100 t. 153100
«  Whole numbers don’t start with zeros
. Decimals don’t end with zeros
Answers

«  Fillin empty place value positions with zeros, which includes the one place

a.3.01 b.3.1 c.0.0103 d. 620 e.0.00035 f.1.4 g.310 h.601 i.0.02 j. 0.156 C
which is never empty

k.21 1.90 m.0.67 n.3 0.21.3 p.0.0861 q.50 r.190.3 s.0.005 t.1.53
Examples

Question: Calculate 0.0301 x 100

Thought process: To multiply a number by 100 we move the decimal point two
positions to the right. So 0.0301 becomes 003.01. We remove the zeros at the start
of the whole number so 003.01 becomes 3.01

Answer: 3.01

Question: Calculate 1.03 =~ 100

Thought process: To divide a number by 100 we move the decimal point two
positions to the right. So 1.03 becomes .0103. We include an extra zero at the start
of the number as the ones place is best not empty. So .0103 becomes 0.0103
Answer: 0.0130

34
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|& converting between Fractions, percentages
and decimals

Questions Part 1 of 4 — Converting fractions to percentages and decimals
16.1 Convert the following fractions to percentages and decimals.

13 3 17 24
a. — b. — c. — d —

25 10 20 25

19 14 7 3
. = f. = . — h., —
& 5 25 & 1o 20
. 47 .3 4 9
i = o= k. = . =

50 4 5 25
Answers

a.52%, 0.52 b.30%, 0.3 c. 85%, 0.85 d.96%, 0.96 e. 38%, 0.38 f.56%, 0.56
g.70%, 0.7 h. 15%, 0.15 i. 94%, 0.94 j. 75%, 0.75 k. 80%, 0.8 1.36%, 0.36

Helpful Information

Percentage means “out of 100” and is represented by the symbol %.
For example, 13% means 13 out of 100.

Strategy for Converting a Fraction to a Percentage and a Decimal
1. If possible, rewrite the fraction as an equivalent fraction with a
denominator of 100
2. Read off the percentage
3. Think of the fraction as a division to convert to a decimal

Example
. 13 .
Question: Convert 55 to a percentage and a decimal.

Thought process: Using the strategy above... we first rewrite the fraction as an
equivalent fraction with a denominator of 100

3 s
&6 & |00
*y

We then read off the percentage. Since % is 52% by definition of a percentage.

We convert the fraction to a decimal as follows.

53' = B9 =2e0= (-5

(00
Answer: 52%, 0.52

Return to contents page
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Questions Part 2 of 4 — Converting decimals to percentages and fractions
16.2 Convert the following decimals to percentages and fractions. Give fractions in

simplified form.

a. 04 b. 0.64

e. 0.48 f. 0.14

i. 0.35 j. 0.72
Answers

2 16 1 4 12 7 2
a. 40%,5 b. 64%E C. 4%E d. 80%5 e. 48%£ f. 14%§ g. S%E h.30% —
i.35% — . 72% 2 k.85% >~ |. 60% >
20 25 20 5

@ o

0.04
0.08
0.85

0.8
0.3
0.6

3
10

Helpful Information
Strategy for Converting a Decimal to a Percentage and a Fraction
1. Convert the decimal to a fraction by reading the decimal as something
hundredths
2. Read off the percentage
3. Simplify the fraction

Example

Question: Convert 0.4 to a percentage and a fraction.

Thought process: Using the strategy above... we first read the decimal as 40
hundredths

0-4 =040= *2

|00
We then read off the percentage. Since % is 40% by definition of a percentage.

We simplify the fraction as follows.
do _ 4 2

100 o S
2
Answer: 40%,;

Return to contents page
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Questions Part 3 of 4 — Converting percentages to fractions and decimals Helpful Information
16.3 Convert the following percentages to fractions and decimals. Give fractions in | Strategy for Converting a Percentage to a Fraction and a Decimal

simplified from. 1. Convert the percentage to a fraction by reading per-cent as per-hundred
a. 74% b. 84% c. 94% d. 70% 2. Simplify the fraction
e 6% £ 2% g. 85% h. 54% 3. Interpret the fraction found in step 1 as a division to convert to a decimal.
i. 42% j. 25% k. 56% . 8% Example

Question: Convert 74% to a fraction and a decimal.
Thought process: Using the strategy above... we first rewrite the percentage as a

Answers _ . .
a.2., 0.74 b.2,0.84 c.=,94% d.—,0.7 e.—, 0.06 f.——,0.02 g.—, 0.85 fraction and simplify.

;g 2215 150 1410 250 50 20 '—]L\_ , . '-]L!r _ 5'7
h.2,054 i.2,042 j.7,0.25 k.=, 056 |. =, 8% L B e T B

We then use the fraction with a denominator of 100 and rewrite the fraction as a
division to convert to a decimal.

It = 942100 =074
Q0

Answer: 2, 0.74
50

37
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Questions Part 4 of 4 — Converting between fractions, decimals and percentages

16.4 Complete each table. Make sure your fraction is given in simplified form in each case.

a. b. C. d.
P F D P F D P F D D
0.78 L 40% 0.3
25
e f. g h.
P F D P F D P F D D
7 0.46 0.2 0.58
20
i i k. l.
P F D P F D P F D D
18% 2z 19 0.24
25 50
m n. o] p.
P F D P F D P F D D
15% 94% 2 0.03
10
q r. S t.
P F D P F D P F D D
80% N 54% 0.6
25
Answers

a.78%, = b. 4%, 0.04 c.2, 0.4 d.30%, — e. 35%, 0.35 f.46%, > g. 20%, ~ h. 58%, = i.—, 0.18 j. 8%, 0.08
50 5 10 50 5 50 50

3

k. 38%, 0.38 1. 24%, = m.—, 0.15 n. =<, 0.94 0.90%, 0.9 p.3%,
25 20 50 100

q.§,0.8 r. 28%, 0.28 s. % 0.54 t. 60%,

3

5

Return to contents page
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[T adding and subtracting decimals

Answers

k.5.28 1.0.87 m.3.46 n.5.29

a. 529-36 b. 7.72+5.75
e. 47+1332 f. 558-36
i. 84-396 jo 199+4.6
m. 4.2 —-0.74 n. 1.59+3.7
g. 3.6+0.59 r. 556+2.8

g.
k.

13.4 — 2.57
3.38—-2.7
1.7 + 3.58
2.34-1.76
3.55-19

0.0.58 p.4.199.4.19 r. 8.36 s.1.65 t.6.87

d.
h.

p.

t.

17.1 Complete the following questions. The expected detail in your working is
demonstrated in the example on the right.
C.

5.58 -3.61
3.6 +4.99
247 -1.6
0.59 + 3.6

3.97+29

a.1.69 b.13.47 c.10.83 d. 1.97 e.18.02 f.1.98 g.0.68 h.8.59 i.4.44 j. 6.59

Helpful Information
When setting up the addition or subtraction algorithm remember to write the numbers
so that the digits with the same place value are aligned.

It can also be helpful to make the numbers have the same number of decimal places by
adding zeros to the end of the number with fewer digits.

Example
Question: Calculate 5.29 — 3.6
Thought process: Using the suggestions above we have...

g
-3-L0
- 69

Answer: 1.69

Return to contents page
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[l multiplying decimals

Questions Part 1 of 2 — Multiplying decimals Helpful Information
18.1 Complete the following questions. Note that the expected detail in your Strategy to Multiply Decimals
working is demonstrated in the example on the right. 1. Multiply numbers as if the decimal point(s) aren’t there.
a. 7.35x0.4 b. 47%5 c. 241x0.5 d 26x2 2. Re-write your whole number answer with as many decimal places as there were
e. 0.87x0.3 f. 0234x%004 g 078x04 h. 4.85x 0.03 in total between the numbers in the original question
3. If possible, check if answer seems reasonable
i. 2.79%x3 j. 2.87x0.3 k. 2.36x0.4 . 09x5
m. 354 X6 n. 4.89x3 o. 4.89x0.3 p. 0.86x0.04 Example
Question: Calculate 7.35 X 0.4
g 0.031x0.02 r 372x2 s. 0.08x0.05 t. 477x0.6 Thought process: Using the above strategy we have...
-
Answers 1345 73S x O Y4 :qu/-fo
a.2.94 b.23.5 ¢.1.205 d.5.2 e.0.261 f.0.00936 g.0.312 h.0.1455 i. 8.37 K Lf it = e R
j.0.861 k.0.944 .45 m.212.4 n.14.67 0. 1.467 p.0.0344 q.0.00062 r.7.44 7 = :
i x O e :
5.0.004 t.2.862 2940 3 4% 7x05

= 25
de answaur K ‘/QQSWAL\L
Answer: 2.94

40
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Questions Part 2 of 2 — Understanding why “the number of decimal places in the
question gives the number of decimal places in the answer” when multiplying
decimals

18.2 In each case the decimals have been converted to fractions. Calculate the
product of the fractions, then divide by the denominator to give your answer as a
decimal.

a. 3.23x04 b. 0.65%x7 c. 42x0.7 d. 534x0.2
323 4 65 7 2.7 5342
100~ 10 100~ 1 10 7 10 100 " 10

e. Why do the number of decimal places in the answer come from the number of

decimal places in the question?
Answers
a.1.292 b.4.55 c.2.94 d. 1.068 e. Say there are m decimal places in the first
decimal and n decimal places in the second. The denominator of the fraction
representation of the first fraction will be 10™, and similarly 10™ for the second.
When the fractions are multiplied the denominator will be 10™ x 10™. When the
numerator is divided by this value the result is m + n decimal places, which is the
total number of decimal places in the question.

Each decimal multiplication question can be calculated by first converting the
decimals to fractions then multiplying the fractions.

Example
Question: Calculate the product of the fractions that have been used to represent
the decimal multiplication, then divide by the denominator to give your answer as

a decimal.
3.23x 0.4

323 4
—_— X —_—
100 10
Thought process: Multiplying the fractions, then following the instructions gives...

2% % . b ot
loo I3 [Eedelel X%\»Zj

Answer: 1.292

Return to contents page
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[ dividing decimals

Questions Part 1 of 3 — Dividing decimals by whole numbers
19.1 Complete the following questions. Note that the expected detail in your working
is demonstrated in the example on the right.

a. 572+5 b. 2.7+3 c. 744+4 d. 23826

e. 13.85+5 f. 7.6+4 g. 11.12+2 h. 185+5

i. 174 -+3 j. 33+6 k. 1436+ 4 . 13.8+3

m. 9.5+5 n. 1.94 -2 o. 13.74+3 p. 3.48+4
Answers

a.1.144 b.0.9 ¢.1.86 d.3.97 e.2.77 f.1.9 g.5.56 h.3.7 i.5.8 j.0.55 k. 3.59
.4.6 m.1.9 n.0.97 o0.4.58 p.0.87

Helpful Information

Strategy to Divide a Decimal by a Whole Number

1. Set up the standard division algorithm

2. Line up the decimal place in the answer with the decimal place in the question
3. Carry out the division (if needed, add extra zeros until there are no more
remainders, or a clear pattern emerges)

Example
Question: 5.72 + 5
Thought process: Using the strategy above we have...

144
Blg* o

Answer: 1.144

Questions Part 2 of 3 — Dividing decimals by decimals
19.2 Complete the following questions. Note that the expected detail in your working
is demonstrated in the example on the right.

a. 0.014+0.04 b. 0156+0.06 c 0.96-+0.6 d. 0.012+0.02
e. 1.104+0.4 f. 2.76+0.6 g. 0.118-+0.2 h. 0.237 +0.06
i. 0175+0.05 j. 0.18+0.3 k. 0.014+-0.02 I 0576+0.6
m. 0.0861+0.03 n. 0.097+0.02 o. 0.076+0.04 p. 1.08+0.6

Answers
a.0.35 b.2.6 c.1.6 d.0.6 e.2.76 f.4.6 g.0.59 h.3.95 i.3.5 j.0.6 k.0.7 1.0.96
m.2.87 n.4.85 0.1.9 p. 1.8

Helpful Information

Strategy to Divide a Decimal by a Decimal

1. Write the division as a fraction

2. Multiply numerator and denominator by 10 until the denominator is a whole
number

3. Carry out the division using the division algorithm

Example
Question: 0.014 + 0.04
Thought process: Using the strategy above we have...

0ol

A L
0-Y4 £t
0+3%3

4) 140

O-014=0-0M =

Answer: 0.35

42
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Questions Part 3 of 3 — Dividing decimals

a. 1.77+03 b. 47-+5

e. 0.87+0.3 f. 0.234+0.04
i. 2.79+3 j. 3.87+03
m. 354 +6 n. 4.89-+3

g. 0.0316=+0.02 r. 3.7+2

Answers

g.
k.

24+0.5
0.78+ 0.4
23604
4.89 - 0.03
0.08 = 0.05

19.3 Complete the following questions. Note that the expected detail in your working
is demonstrated in the examples of Parts 1 and 2.
c.

2.6 +2
5.85 + 0.03
095
0.86 + 0.04
4.74 + 0.6

a.59 b.094 c.48 d. 1.3 e.29 f.5.85 g.1.95 h.195i.0.93 j.12.9 k.5.9 1.0.18
m. 59 n.1.63 0.163 p.21.5 q.1.58 r.1.85 5.1.6 t. 7.9

Return to contents page
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el calculating a percentage of a number

Questions Part 1 of 1
20.2 Complete the following questions. Note that the expected detail in your
working is demonstrated in the example on the right.

a. 7%of15 b. 5% of59 c. 30% of 56 d. 80% of 59

e. 80% of 74 f. 3%of59 g. 4% of94 h. 60% of 64

i. 40%of5 j- 8%of47 k. 40% of 13 l.  20% of 6

m. 60% of 41 n. 70% of 71 0. 5% of 26 p. 2% of32

g. 4% of91l r. 9%of8 s. 30% of 88 t. 80%of 12
Answers

a.1.05 b.2.95 c.16.8 d.47.2 e.59.2 f.1.77 g.3.76 h.38.4 i.2 j.3.76 k.5.2
[.1.2 m.24.6 n.49.7 0.1.3 p.0.64 g.3.64 r.0.72 5.26.4 t.9.6

Helpful Information

Strategy for Finding any Percentage of a Number
1. Convert the percentage to a decimal
2. Multiply the number by the decimal

Example
Question: Calculate 7% of 15.
Thought process: Using the above strategy we have...

T/ ey 1S 2007 X1 -
- ]-0% X

R“;Dg’

Answer: 1.05

Return to contents page
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gl substituting into a one-step enpression

Questions Part 1 of 2 — Substituting into expressions involving addition and
subtraction
21a Complete the following substitutions. Include working out as shown in the

Helpful Information
A pronumeral is the name given to a letter used to represent a number. You might
find it interesting that the word pronumeral comes from two words: pro meaning

example. ‘stands for’ and numeral meaning ‘number’. The letter x is the most commonly
a. Substitute x = 2 Substitute x = 7 Substitute x = 8 used pronumeral, though any letter or even symbol can be used.
intox + 4 and intox — 2 and intox — 1 and
evaluate evaluate evaluate An algebraic expression is some combination of numbers, pronumerals and
. . ) mathematical symbols. For example, x, x + 3 and 3 — a are algebraic expressions.
d. Substitutex =9 Substitute x = 2 Substitute x = 1
intox — 3 and into x + 8 and intox + 1 and e . . .
Substitution is the process of replacing a pronumeral with a specified value. It
evaluate evaluate evaluate . o . . S
could be helpful to think of a substitution like a swap, just like a substitution in
g. Substitute x = 4 Substitute x = 5 Substitute x = 12 basketball.
intox —1 and into x 4+ 8 and intox + 7 and
evaluate evaluate evaluate Evaluate means calculate.
j. §ubstitute x=28 §ubstitute x=4 §ubstitute x =11 Example
into x — 7 and into x + 5 and into x + 2 and Question: Substitute x = 2 into x + 4 and evaluate.
evaluate evaluate evaluate
Thought process:
m. Substitutex = 6 Substitute x = 0 Substitute x = 2 Step 1: Substitute means “replace”. Since a +4 = b
into x — 6 and intox 4+ 7 and into x + 5 and x = 2 so we replace the x with the value 2.
evaluate evaluate evaluate Step 2: Evaluate means calculate so we
calculate the value of 2+4
Answer: 6
Answers
a.6 b.5c.7d.6e.10f.2g3h.13i.19j.1k.91.13 m.0On.7 0.7
45
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Questions Part 2 of 2 — Substituting into expressions involving multiplication and

division
21b Complete the following substitutions. Include working out as shown in the
example.
a. Substitute = 7into b. Substitute x =12 c. Substitute x = 27
4x and evaluate into g and evaluate into g and evaluate
d. Substitute x = 81 Substitute x = 2 f.  Substitutex =1
into g and evaluate into = and evaluate into 8x and
2 evaluate
g. Substitute x = 12 Substitute x = 0 i. Substitutex =9
into 3x and into = and evaluate into 7x and
evaluate 9 evaluate
j.  Substitute x = 8 Substitute x = 80 I.  Substitute x = 56
into 3x and into % and evaluate into ; and evaluate
evaluate
m. Substitutex = 6 Substitute x = 30 0. Substitute x =12
into 8x and into = and evaluate into 4x and
evaluate 6 evaluate
Answers

a.28 b.4¢c.9d.9e.1f.8g.36h.0i.63j.24 k.81.8 m.48 n.5 0.48

Helpful Information
Additions and subtractions in algebra look extremely familiar. Multiplications and
divisions look a bit different.

X Multiplications are written without the multiplication symbol.
For example, 3x is read as 3 multiplied by x

-+ Divisions are written as fractions.
For example, g is read as x divided by 5

Examples
Question: Substitute x = 7 into 4x and evaluate
Thought process: 4x means 4 times x and so we have

AT
- 2¥

Answer: 28

Question: Substitute x = 12 into g and evaluate

Thought process: g means x divided by 3 and so we have

1

2
-

Answer: 4

Return to contents page
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cc solving one step equations

Questions Part 1 of 2 — Solving equations involving addition and subtraction
22a Solve the equations below and include working that shows your use of an
opposite operation.

a. x+9=12 b. x—3=15 c. x—7=3 d x+9=16

e. x—9=6 f. x—-5=3 g. x+8=17 h. x+7=19
i. x+4=15 j. x+3=15 k. x—7=6 . x—8=4
Answers

a.(—9),x=3b.(+3),x=18 c. (+7),x =10 d. (-9),x = 7
e.(+9),x =15 f. (+5),x =8 g. (—8),x =9 h.(=7),x =12 i.(—4),x = 11
i (=3),x =12 k. (+7),x = 13 I. (+8),x = 12

Helpful Information

A pronumeral in an algebraic equation is called an unknown. While the value of the
pronumeral often starts out being unknown (or not specified explicitly), it is often
expected that you find its value!

The equals sign is probably the most important sign in maths. The equals sign tells
us that what is on the left has the same value as what is on the right.

The goal of solving an algebraic equation is to find the value of the unknown
which makes the equation true. We do this by

1. Using an opposite operation(s) and

2. Doing the “same to both sides”

We do the “same to both sides” to make sure that the value of what is on the left-
hand side of the equals sign is still of equal value to what is on the right.

Return to contents page

Examples
Question: Solve x + 9 = 12 and Question: Solve x —3 = 15 and
include working that shows your use of include working that shows your use of
an opposite operation. an opposite operation.
Thought process: Following the Thought process: Following the
strategy above... strategy above...
X+9 =1d A-3 =15

- CI % G — 3 + 3 I = \ %

Answer: x = 3 Answer: x = 18
47
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opposite operation.

a. 8x=16 b. §=10
e. 2=10 f. 2=3
4 8
i. 3x=18 j. 4x=8
m. 6x = 36 n. §=5

Questions Part 2 of 2 — Solving equations involving multiplication and division
22b Solve the equations below and include working that shows your use of an

C. §= 12 d. 9x =63

g. 12x =60 h. 7x =235
5 9

o. 7x =21 p. 3x=3

a.(+=8),x=2 b.(x6),x=60 c.(x6),x=72d.(=9),x=7
e.(x4),x=40f.(x8),x=24 g (+12),x=5h.(+7),x=5
i.(+3),x=6j(+4),x=2k (x5, x=151.(x9),x=72 m.(+6),x=6
n.(x7),x=350.(+7),x=3p.(+3),x=1

Examples

Question: Solve 8x = 16 and include working that shows your use of an opposite
operation.

Thought process: Following the strategy above...

Cx =1k
= 9 ol 3

Answer: x = 2

Question: Solve % = 10 and include working that shows your use of an opposite

operation.
Thought process: Following the strategy above...
=
¥l | elo

Answer: x = 60

Return to contents page
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cd plotting coordinates

Questions Part 1 of 2 — Stating the coordinates of points on the Cartesian plane
23.1 State the coordinates of point A in each diagram.

a. b. C.
w, u y
. 3 :
2 2 2
[ 1 1 A
b
3-2-1 |01 2 347 3 —2-1 |01 2 37 3 —2-1 |01 2 3%
1 1 1
—2 *A _glkA -2
3 3 9
d e. f
!y v, u
a 3%
A
2 9 2
*A | 1 1
3 -2-1 |1 2 37 1—2-1 |01 2 3T 1-2-1 (01 2 37
1 1 1
-2 -2 —2
i 3
A* i
g h. i
(1] ", .'r;*
3 3 ’
¥ 3 2
A & 2
e A 1 114
j—2-1 |01 2 37 3-2-1 |01 2 37 4 ll °1 2 3%
1 1
a2 _a -2
3 § 4
Answers

a.(1,-2) b.(0,-2) c.(2,0) d.(-3,1) e.(-2,-3) f.(0,3) g.(-1,1) h.(-3,0) i. (0,0)

Helpful Information

The Cartesian plane is a plane made up of an x-axis (a horizontal number line) and
a y-axis (a vertical number line). An example of a Cartesian plane is below.

Yy
3 1

2.
1 3

A point on the Cartesian Plane is given by a pair of integers called the
coordinates of the point. A coordinate looks like this (x,y) where the
first number is the x-coordinate (how far across) and the second
number is the y-coordinate (how far up or down).

The origin is the intersection of the two axes and has coordinates (0,0).

Example

Question: State the coordinates of point A

Thought process: To get to point A we move 3 spaces
across and 2 spaces up so the coordinates of A are (3,2)
Answer: (3,2)

01 2 37

= b Lo

-3-2-1 |01 2 3%

Return to contents page
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Questions Part 2 of 2 — Plotting coordinates
& To be printed or completed using a stylus
23.2 Plot the following points on the Cartesian planes.

Helpful Information
When plotting a coordinate
“crawl before you climb”.

a helpful thought process is

a. A=(1,3) b. B=(-1,0) c. C=(2,-3) d. D =(0,2)
g 3’ j’ g Examples
5 ) ) ) Question: Plot the point A = (1, —2) on the Cartesian
i 1 1 1 plane below.
Thought process: The x-coordinate is 1 so we crawl
—3-2-1 101 2 3%  -3-2-1 |01 2 34 —3-2-1 101 2 37 —3-2-1 |01 2 3% across 1, the y-coordinate is -2 so we climb down 2.
5 5 5 Ly Answer:
-3 -3 -3 -3 g
e.E=(21) f. F=(-1,-2) g. G =(00) h. H=(32) 9
Y Yy Y Y
3 3 3 3 1
2 2 2 2 'S
1 1 1 1 =8 =2 ~1 01§ 2 37
-3-2-1 |01 2 3% -3-2-1 |01 2 31 —-3-2-1 (01 2 3% —-3-2-1 (01 2 31 =4 . A
-1 -1 -1 -1 _3
—2 —2 -2 -2
-3 -3 —3 —3 Question: Plot the point A = (0,3) on the Cartesian
i 1=1(23) i J=(13) k.K =(1,-3) l. L=(0,-1) plane below.
j{ ;" j;’ j;’ Thought process: The x-coordinate is 0 so we don’t
2 9 2 2 crawl across at all, the y-coordinate is 3 so we climb up
1 1 1 1 3.
Answer:
-3-2-1 (01 2 3= -3-2-1 (01 2 3= —-3-2-1 (01 2 3% —-3-2-1 (01 2 32 y
- -~ ~ -1 :
3.7
—2 2 2 2 ')D\
-3 -3 -
|
Y
: -3-2-1 |01 2 312
]*2 I* —
' -2
3T _3
50
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cH using Formulas in measurement

Questions Part 1 of 4 — Perimeter of parallelograms and triangles
24.1 To the nearest whole number, what is the perimeter of each shape below? You may use

your calculator if you wish.
a.

s

k. 60cm |. 66m

5“‘”‘7/ 9.1m 7Z
/

16.9cm _
14.8(:715-:_,..:-"""—

/ | -12.6m
23.1m 12.3em>" A5 3em
13.2m
d.
14.8m 5.8mm 20.9m
1dm 5.1m,
19
m 13.6mm
g. 3.
13.3cm 15.8my 5.1lmm
6.7cm, .
13em 15.6man
j.
15.3m
14,37 16.3em
22.2m e
Answers

a.66mm b.45cm c.52m d.41m e.39mm f.52m g.33cm h. 40cm i.37mm j.73m

Helpful Information

‘ The perimeter of an object is the total length around its outside

Note that if a shape has little dashes on its sides this is used to show
that some of the sides have equal lengths.

For example, in the shape below it looks like only 2 of the 4 lengths
around the outside are given (20.6mm and 12.5mm)

20.6mm
e

F'.I ::
/ . o/
) 11.7mm’ 7 N
12.5mm

S

However, since the bottom length has one dash, just like the top, we
know it must be 20.6mm as well. Similarly, since the left side has two
dashes, just like the right side, we know it must be 12.5mm.

Strategy for finding the perimeter to the nearest whole number
1. Add up the lengths around the outside
2. Round to the nearest whole number
3. Include appropriate units

Example
Question: To the nearest whole number, what is the perimeter of the
shape below?

I

”"‘”’/ 9.1m 7Z
/

t
23.1m

Thought process: Using the above strategy we have...

1. 23.1+9.8+23.1+9.8=65.8 (as the top side is 23.1m and the

right side is 9.8m)

2. Rounding 65.8 to the nearest whole number gives 66.

3. The perimeter is 66m
Answer: 66m

Return to contents page
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Questions Part 2 of 4 — Area of a parallelogram
24.2 Calculate the area of the parallelograms below, give your answers to the
nearest whole number. You may use your calculator if you wish.

a. b. C.
12'%
20cm 22.1m
d. e. f.
19.6mm 14.5mm.
14.3mm, r
A8 2maii o/ 13.6m ’77}1m
19.3m
g. h. i
18.5¢m 12.17
[1
i 16.4cm 19.7m
16.3cm
j. k. .
18.6m, 15.3m
1 14.9¢m
17em™_
25.5m 17.Tm 153
3em
Answers

a.223cm? b.293cm? c.312m? d. 260mm? e. 224m? f. 184mm? g. 293cm? h.
194cm?
i.229m? j. 400m? k. 246m? |. 288cm?

Helpful Information
A parallelogram is a quadrilateral (four sided shape) with two pairs of parallel
sides.

The formula for the area of a parallelogram is
A=bXxh

The most important point to remember when using this formula is that the base
and height of the parallelogram must meet at right angles. This is shown in the
picture below:

6.8mm

13.4mmn E

Strategy for finding the area of a parallelogram to the nearest whole number

1. Identify the base and the height making sure that they meet at right
angles
2. Multiply the base and height to find the area
3. Round to the nearest whole number
4. Include appropriate units
Example

Question: Calculate the area of the parallelogram below, give your answer to the
nearest whole number.

20cm
Thought process: Using the above strategy we have...

1. The baseis 12.8cm and the height is 17.4cm

2. 12.8x17.4=222.72
3. 222.72 rounded to the nearest whole number is 223
4. 223cm?

Answer: 223cm?

Return to contents page
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Questions Part 3 of 4 — Area of a triangle
24.3 Calculate the area of the triangles below, give your answers to the nearest
whole number. You may use your calculator if you wish.

a. b. C.
30.Lmm
221mm 35.drmm
d. e. f.
. —~21.7Tm
b_9
- . 26.6m :
16.8m 30.9m
36.6m
g. h. i
17.9em
19.7em
i k. |
17.3m
o 30.5em
26 61 (m 19.9m 10.7em
23.1m 8.9m 19.9cm
Answers

a.331mm? b. 127cm? c. 127cm? d. 44m? e. 246m? f.390m? g. 226m? h. 176cm?
i. 100m? j. 283m? k. 77m? |. 192cm?

Helpful Information
A flat shape with three straight sides is called a triangle.

The formula for the area of a triangle is

A—lxbxh
2

The most important point to remember when using this formula is that the base
and height of the triangle must meet at right angles. This is shown in the picture
below:

32.1m

Strategy for finding the area of a triangle to the nearest whole number

1. Identify the base and the height making sure that they meet at right
angles
2. Multiply half times base times height find the area
3. Round to the nearest whole number
4. Include appropriate units
Example

Question: Calculate the area of the triangle below, give your answer to the
nearest whole number.

30 Lmm

22.1mm 35 4dmm

Thought process: Using the above strategy we have...
1. The base is 35.4mm and the height is 18.7mm
2. 0.5x35.4x18.7=330.99
3. 330.99 rounded to the nearest whole number is 331
4. 331mm?
Answer: 331mm?
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Questions Part 3 of 4 — Area of a triangle

24.3 Calculate the perimeter and area of the shapes below.
Include working out to support your answers and give your answers to the nearest whole number.

a.
Q'V 9.1m /
2;3.1m
d.
14.8m
s/ \gom
19m =
g.
[
13em
j-
14.3m
Answers

a.P=66m, A=210m? b.P=45cm, A=91cm? c. P=58m, A=185m? d. P =41m, A=50m? e. P =60cm, A =161cm? f. P =60m, A = 190m?
g.P=33cm,A=48cm? h.P=95m, A=385m? i.P =37mm, A=39mm? j. P =73m, A=258m? k.P=57m, A=130m? |. P = 66m, A = 246m?

b.

16.9cm _
14. 8(?-rr‘z:,,.-f’/—

12.3em-" 15.3em

16.3¢cm
20.1em

19.1m 28.5m

C.

15.8m

13.2m

10m

19.8m

15.6mm
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ca angles around parallel lines

Questions Part 1 of 6 — Angles around a point
25.1 In each diagram classify the relationship between the two marked angles as
complementary, supplementary or vertically opposite, then find the value of 6.

a b.
P
90
d. e
9:’.‘
152°
8. h

Answers

a. supplementary, 8=146 b. complementary, =41 c. supplementary, 6=63

d. supplementary, =28 e. supplementary, =29 f. vertically opposite, =131
g. complementary, =77 h. complementary, =68 i. vertically opposite, =162
j. vertically opposite, =20 k. complementary, =56 |. vertically opposite, =47

Helpful Information

Two angles that add to 180° are called supplementary

angles. This means that supplementary angles will form 5 6°
a straight line. In the diagram on the right the marked 45
angles, 45° and 0° are supplementary angles.

Two angles that add to 90° are called complementary angles.
This means that complementary angles will form a right angle.
In the diagram on the right the marked angles, 70° and 6° are | 70°

90
complementary angles.
When two lines intersect four angles are formed. The
angles opposite each other are called vertically 158°

opposite. These angles are always equal (the same -
size). In the diagram on the right the marked angles, ¢
158° and 6° are vertically opposite angles.

The following (somewhat silly) sentences may help you remember when to
use complementary and when to use supplementary:
You will get a compliment if you are right (complementary — right)
What’s sup bro? Talk straight with me! (supplementary — straight)

The symbol 8 in each diagram is called theta and is a Greek letter. In the
same way that x is often used to represent an unknown number, Greek

letters are often used to represent an unknown angle.
P

90

Example

Question: Classify the relationship between the two
marked angles as complementary, supplementary or
vertically opposite, then find the value of 8

Thought process: Since the angles form a straight line they are
supplementary. This means that the angles add to 180. 34 + 6 = 180, so
6 =180 —34 = 146

Answer: supplementary, 6=146
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Questions Part 2 of 6 — Identifying corresponding angles
25.2 Determine which of the following pairs of angles are corresponding.
a. b. c.

d. e. f.
g. h. i
H:’;
Answers

a. not corresponding b. corresponding c. not corresponding d. not corresponding
e. not corresponding f. corresponding g. corresponding h. corresponding
i. not corresponding

Helpful Information

Two lines are called parallel if they will never meet no matter how far they
are extended in either direction. Note that arrows are used to show that two
lines are parallel.

A transversal is the name given to a line that crosses two other lines.

There are three key classifications of certain pairs of angles involving two lines
and a transversal; corresponding, co-interior and alternate. In this subskill we
will focus on corresponding angles.

Corresponding angles are in corresponding positions.
In the diagram on the right the marked angles, 38° and
6° are corresponding angles. We say that the angles
are in corresponding positions because both are
“bottom right” of the intersection point. A good check
to make sure you have corresponding angles is to
check if they are contained within an F. The ‘F’ is shown on the diagram on
the right. Note however that the F may look like » or even

38

Example
Question: Are the pairs of angles marked below corresponding?

Thought process: The angle marked 6° is top left and the angle marked 65° is
top right so these angles are not in corresponding positions.
Answer: No
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Questions Part 3 of 6 — identifying co-interior angles
25.3 Determine which of the following pairs of angles are co-interior.
a. b. C.

Answers
a. not co-interior b. co-interior c. not co-interior d. not co-interior e. co-interior
f. not co-interior g. co-interior h. not co-interior i. co-interior

Helpful Information

Co-interior angles are just inside each of the parallel
lines and on the same side of the transversal. In the
diagram on the right the marked angles, 126° and 6°
are co-interior angles.

While co-interior angles are generally easy to spot,
seeing if they are contained within a c is a good check.
The ‘c’ is shown on the diagram on the right. Note
however that the c may look like 5 or even 2

Example
Question: Are the pairs of angles marked below co-interior?

Thought process: Both angles are just inside each of the parallel lines, though
they are not on the same side of the transversal so these angles are not co-
interior.

Answer: No
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Questions Part 4 of 6 — Identifying alternate angles
25.4 Determine which of the following pairs of angles are alternate.
a. b. C.

Answers
a. alternate b. alternate c. alternate d. not alternate e. not alternate f. alternate
g. alternate h. not alternate i. alternate

Helpful Information

Alternate angles are just inside each of the
parallel lines and on alternate (different) sides of
the transversal. In the diagram on the right the
marked angles, 75° and 8° are alternate angles.

While alternate angles can be easy to spot, seeing if
they are held within the letter z is a good check. The ‘7’
is shown on the diagram on the right. The z may look
like  orever v

Example
Question: Are the pairs of angles marked below alternate?

Thought process: Both angles are just inside each of the parallel lines and are
on alternate sides of the transversal so these angles are alternate.
Answer: Yes
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Questions Part 5 of 6 — Classifying angles as corresponding, co-interior and alternate
25.5 Classify the relationship between the two marked angles as co-interior, corresponding
or alternate.

a. b.

Answers
a. alternate b. corresponding c. alternate d. co-interior e. alternate f. co-interior
g. corresponding h. co-interior i. co-interior j. co-interior k. alternate I. corresponding

Helpful Information

Alternate angles are
just inside each of the
parallel lines and on
alternate sides of the
transversal

Co-interior angles

are just inside each
of the parallel lines
on the same side of

Corresponding angles

are in corresponding
positions

the transversal

Strategy for classifying angles as corresponding, co-interior or alternate
1. Mark the two parallel lines in one colour
2.  Mark the transversal in another colour
3. If
a. The two marked angles are both just inside each parallel line then
look to see if
i. They are on the same side of the transversal (co-interior)
ii. They are on alternate sides of the transversal (alternate)
b. If they are not both just inside the parallel lines look to see if they
are in corresponding positions (corresponding)
Example
Question: Classify the relationship between the two
marked angles as co-interior, corresponding or
alternate.

Thought process: Using the above strategy
we have...

Both angles are just inside each parallel line,
and they are on alternate sides of the
transversal.

Answer: Alternate
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Questions Part 6 of 6 — Classifying and determining unknown angles around parallel lines
25.6 In each diagram,

i. determine the values of 8 and ¢ and,

ii. state the relationship between 8 and ¢

a. b.
36°
6° P
d. e
0"
126;
8 h

Answers

a.i. 8 = 36, = 36ii. vertically opposite b.i. 8 = 71, ¢ = 109 ii. co-interior
c.i. 8 = 60,9 = 120ii. co-interior d.i. 8 = 54, ¢ = 126ii. supplementary
e.i. 8 =49, = 131ii. co-interior f.i. 8 = 46, = 46 ii. alternate

g.i.8 = 51,¢ = 51ii. corresponding h.i. 8 = 71, ¢ = 109 ii. supplementary
i.i. 0 =47,¢p =47 ii. alternate j.i. 8 = 108, ¢ = 108 ii. alternate

k.i. 8 = 137, = 43 ii. co-interior Li. 0 = 60, = 120 ii. supplementary

Helpful Information
e Supplementary angles add to 180°
e Vertically opposite angles are equal in value
e Corresponding angles are equal in value
e Alternate angles are equal in value
e Co-interior angles add to 180°

Examples

Question: For the diagram on the right,
i. determine the values of 8 and ¢ and,
ii. state the relationship between 6 and

@

Thought process: The angle marked 36° and 6 are alternate
angles (contained within a z) and are equal. So 8 = 36. 8 and ¢
are vertically opposite angles (contained within an x) and are
equal in value. So ¢ = 36

Answer: i. 8 = 36 and ¢ = 36.ii. 8 and @ are vertically
opposite.

Question: For the diagram on the right,

i. determine the values of 8 and ¢ and, g
ii. state the relationship between 6 and ¢

o9
4y

Thought process: The angle marked 71° and 6 are

corresponding angles (contained within an F) and are equal. So

6 = 71. The angle marked 71° and ¢ are supplementary (on a

straight line) and add t0 180°. So ¢ = 180 — 71 = 109. 6 and

@ are co-interior angles (contained with in a c).

Answer:i.0 =71 and ¢ = 109.ii. 8 and ¢ are co-interior

angles.
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ch angles in & triangle and classifying triangle
Questions Part 1 of 4 — Finding the unknown angle in a triangle Helpful Information

26.1 Calculate the unknown angle in each triangle.

a. b. C. . ‘ The sum of the three angles in any triangle is 180°.
.IIII_-".F- T ;t - — . /,’([;{}:" .
\ ~ 60°7 ) \ Example

3L 'xl Y y; ' Question: Calculate the unknown angle in the triangle below.
92 - VG0 / |l
" v Vs 69° BT
e f _
; J"_\.I S/ j N g - I'-I e
/60° ) - 317

/ / 2 / 32 - ' -

r m-‘-ﬁ\\ Thought process: The sum of the three angles in any triangle is 180°. Since

. h. i 92 + 31 = 123 we must have § = 180 — 123 = 57
- [ o 307 Answer: 57
54 g | =‘u - pd
,-"II 39 - 'flg_l__ B - |Gn: -
Answers
a.57 b.60 c.51 d.56 e. 116 .90 g.87 h.94 i.90
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Questions Part 2 of 4 — Classifying triangles
26.2 Classify each triangle using one or more of the classifications; equilateral, isosceles,
scalene and right.

a b. c
5 607
60 o
609 g
40°
97°
d e. f
81° 45° 45
71° 28° 90°
g h. i
82°
49°
49°

Answers
a. scalene, right b. equilateral c. scalene d. scalene e. isosceles, right f. isosceles
g. isosceles h. scalene, right i. scalene

Helpful Information

Every triangle is one of the following types:

* Equilateral triangle: All three angles equal to 60°
* Isosceles triangle: Exactly two equal angles.

* Scalene triangle: All three angles are different.

An example of each triangle is shown in the table below:

Equilateral Isosceles Scalene
T - T
\\ 60 \;\k‘k"‘ ?4 N \4??:\\
\\ 6 ) \ \\
\ \ 3477
607 \\980 o
\ -

As well as being one of the above types, a triangle is also either right angled
or non-right angled.

* Right triangle: Triangle contains one angle equal to 90°

*  Non-right triangle: There is no angle in the triangle equal to 90°

Examples

Question: Classify the triangle on the right using one 90°

or more of the classifications equilateral, isosceles, 43°
scalene and right. 47

Thought process: All angles are different so this is a scalene triangle. The
triangle also contains one angle equal to 90° so is right angled
Answer: Scalene, right angled

Question: Classify the triangle on the right using one or a0 60°
more of the classifications equilateral, isosceles, scalene

d right.
and rig 60°

Thought process: All angles are equal to 60° so this triangle

is equilateral. As there is no angle in the triangle equal to 90° it is non-right
angled

Answer: Equilateral
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Questions Part 3 of 4 — Finding unknown angles and classifying triangles
26.3 Calculate the unknown angle in each triangle and then classify the triangle using one or more of the
following words: scalene, right, isosceles or equilateral.

a. b.
[T
327>
f,
d. e

(i1

\60;

Answers

a. B = 94, scalene b. § = 121, scalene c. f§ = 37, isosceles d. f = 90, scalene, right

e. [ = 45, isosceles, right f. § = 76, isosceles g. f = 60, equilateral h. § = 65, scalene, right
i. B =90, scalene, right

Example

Question: Calculate the unknown angle in the triangle
below and then classify the triangle using one or more of
the following words: scalene, right, isosceles or
equilateral.

Thought process: The sum of the three angles in any
triangle is 180°. Since 54 + 32 = 86 we must have § =
180 — 86 = 94. All angles are different so this is a
scalene triangle. As there is no angle in the triangle equal
to 90° it is non-right angled.

Answer: f = 94, scalene
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Questions Part 4 of 4 — Understanding why the sum of the angles in a triangle is 180°

26.4 The picture to the right can be used to show why the sum of the
angles in a triangle is 180°. Can you explain it?

Answers

Because a, b and c form a straight line a+b+c=180°. Since the lines are parallel there are two pairs of alternate
angles and so a=d and c=e. Since a=d and c=e we can replace the a and c in a+b+c=180° with d and e.
Therefore, d+b+e=180° showing that the sum of the three angles in the triangle is 180°.
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¢ | probahbility and sample space
Questions Helpful Information
27.1 Complete the following questions. Probability is the chance that something will happen.
1. Abag f:ontalns 8 balls numbered 1 to 8. A bag conicalns 11 balls numbered 1 to In probability we use the word outcome to talk about something that can
A ball is randomly selected. 11. A ball is randomly selected. h

a. Whatis the sample space? a. Whatis the sample space? appen. . o . .

b. What is the probability of b. What is the probability of For example, when rolling a six-sided dice the possible outcomes are 1,2,3,4,5
selecting a ball with a number that selecting a ball with a number that or6.
is less than 57 is a multiple of 57 An event is some collection of possible outcomes. For example, when rolling a

3. Abag contains 14 balls numbered 1 to A bag contains 13 balls numbered 1 to six-sided dice an event could be ‘rolling a number smaller than 5’ for which the
14. A ball is randomly selected. 13. A ball is randomly selected. outcomes are rolling a 1,2,3 or 4.

a. What is the sample space? a. What is the sample space?

b. What is the probability of b. What is the probability of Sample space is the list of all possible outcomes. The sample space is most
selecting a ball with an odd selecting a ball with a number that correctly written in curly brackets. For example, if rolling a six-sided dice, the
number? is greater than 2? sample space is {1,2,3,4,5,6}

5. A bag contains 9 balls numbered 1 to 9. A bag contains 10 balls numbered 1 to
A ball is randomly selected. 10 A ball is randomly selected. Probability is calculated using
a. Whatis the sample space? a. Whatis the sample space? the number of favourable outcomes
i ili - . P(event) =

b. What is the probability of b. What is the probability of the total number of outcomes
selecting a ball with an even selecting a ball with a number that
number? is less than 3? Note: Since the number of favourable outcomes is always less than or equal to

7. Abag contains 12 balls numbered 1 to A bag contains 8 balls numbered 1 to 8. the total number of outcomes probabilities are always numbers between 0 and
12. A ball is randomly selected. A ball is randomly selected. 1

a. What ?s the sample.s'pace? a. What ?s the sample.s.pace? Example

b What _'S the pmb"_“b'l'ty of b What.'s the pmb?b'l'ty of Question: A bag contains 8 balls numbered 1 to 8. A ball is randomly selected.
selecting a ball with a number that selecting a ball with a number that . 5
is a multiple of 3? is greater than 5? a. Whatis the sample space:

' ' b. What is the probability of selecting a ball that is less than 5?
Answers Thought process:
12.{1,23.45678} b.% 2.2.{1,2.3,4,56,78910,11} b. > a. The sample space is the list of all possible outcomes
2 . 11 . {1,2,3,4,5,6,7,8}
3:2.{1,2,3,4,5,6,7,8,9,10,11,12,13,14} b. 5 4.2.{1,2,3,4,5,6,7,8,9,10,11,12,13} b. 5 b. The favourable outcomes in the sample space are underlined
5.2.{1,2,3,4,5,6,7,89} b. 6.2.{1,2,3,4,56,7,89,10} b.~ 7.{1,2,3,4,56,7,89,10,11,12} b.; {1,2,3,4,5,6,7,8)
. s 4 1
8.a.{1,2,3,4,5,6,7,8} b.% Using the probability formula have P(less than 5):5 =3
1
Answer: a. {1,2,3,4,5,6,7,8} b. 3
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ol statistics

Questions Part 1 of 9 — Ordering numbers
28.1 Order the following sets of numbers from smallest to largest.

a. 47,9,0,3,7,4 b. 81,2,6,1 c. 3,573,9,3

d 91,7025 e. 2,6,9,2,2,1,4,1,4 f 4,1,5,0,8,7

g. 2,6,2,0,4 h. 6,6,1,0,9 i. 3,1,0,8,3,5

Answers

a.0,3,4,4,7,7,9 b.1,1,2,6,8 c.3,3,3,5,9d.0,1,2,5,7,9e.1,1,2,2,2,4,4,6,9
f.0,1,4,5,7,8 g.0,2,2,4,6 h.0,1,6,6,9i.0,1,3,3,5,8

The median is the middle value of an ordered set of data. The first
sub-skill for finding the median is being able to order data from
smallest to largest.

Example
Question: Order the following set of numbers from smallest to
largest

4,7,9,0,3,7,4
Thought process: The smallest number in the set is 0, the 3, 4, 4, 7,
7, 9. To check that we haven’t missed any numbers we count the
numbers in the original list, 7, and count the numbers in our
ordered list — 7 too!
Answer:0,3,4,4,7,7,9
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Questions Part 2 of 9 — Finding the number halfway between two numbers Helpful Information

28.2 What number is exactly halfway between each pair of numbers? Sometimes the halfway point is obvious, for example halfway
a. 2and9 b. 2and4 c. 3and8 between 2 and 3 is 2.5 and halfway between 13 and 15 is 14.
Though sometimes it is a bit harder, for example finding halfway
d. 2and2 e. 2and3 f. 3and6 between 7 and 15 or halfway between 2 and 11 isn’t so easy.
g. 4andb h. 5and8 i. 2and8 Below gives two strategies for finding the number halfway

between more difficult pairs.
j. 3and5 k. 1and6 . 4and4
Strategy 1 for finding the halfway point between two numbers

Answers 1. Find the difference between the numbers

2.

3. Add half this difference to the starting number

4. Check that this number is the same distance from the final
number.

Strategy 2 for finding the halfway point between two numbers
1. Calculate the mean of the two numbers.

The advantage of using Strategy 1 is that it is quite intuitive (it
makes good sense) where the advantage of using Strategy 2 is that
it is quite simple to remember.

Examples
Question: Calculate the number halfway between 2 and 9
Thought process: Following Strategy 1 above we have
1. 9-2=7
2. 7+2=35
3. 2435=55
4. 554+35=9
Answer: 5.5

Question: Calculate the number halfway between 3 and 12
Thought process: Following Strategy 2 above we calculate the
mean of 3 and 12. First we calculate the sum, 3+12=15. Then we
divide the sum by the number of numbers, 15+2=7.5

Answer: 7.5
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Questions Part 3 of 9 — Calculating the median — odd amount of numbers Helpful Information
28.3 Calculate the median for the following sets of numbers.

a. 3,7,2,0,7 b. 5922796 c. 4834110 ‘ The median is the middle value of the ordered data. |
d. 7,6,8,96,0,0,1,1 e. 3,0,1,1,7 f. 6,7,7,4,1,3,9
g 1,3,50,1 h. 1,4,1,1,9,4,5 i. 2,533,676 Example
Question: Calculate the median for the following set of numbers
Answers 3,7,2,0,7
a.3b.6c3d6elf6glh4i5s Thought process: We first order the data
0,237,7
The median will be the middle number which is 3.
Answer: 3
Questions Part 4 of 9 — Calculating the median — even amount of numbers Helpful Information
28.4 Calculate the median for the following sets of numbers.
a. 9,2,7,0,2,5 b. 4,9,3,8,11,1 c. 67,1,0,3,2,3,6 The median is the middle value of the ordered data. If
d 7,1,2,2 e. 3,0,3,7,8,9 f. 2,9,12,3,8,6,7,1 there is an even number of data points the median is the
g. 4,4,2,3,1,6 h. 2,0,98,09,2 i. 3,3,1,0,1,4,0,5 number exactly half way between the two middle numbers.
Answers Example
a.35b.6c3d2e5f65835h5i2 Question: Calculate the median for the following set of numbers

9,2,7,0,2,5
Thought process: We first order the data

0,2,25,79
The median will be halfway between the two middle numbers.
The difference between 2 and 5 is 3 so the halfway mark is at
2+1.5=3.5 (check 3.5+1.5=5).

Answer: 3.5
Questions Part 5 of 9 — Calculating the median — any amount of numbers Helpful Information
28.5 Calculate the median for the following sets of numbers.
a. 2,6,8,0,5 b. 6,9,3,7,11,6 c. 3,8906,1,3 The median is the middle value of the ordered data. If
d. 58,7,6,50,1,1 e. 4050,8,7 f. 81,4,51,0,0 there is an even number of data points the median is the
g. 51,1,6,0,8,6,3 h. 1,7,1,4,5 i. 69780 number exactly half way between the two middle numbers.
j. 9,6,98,3 k. 8,1,0,8,4,5 . 7,2,1,0,9

Answers
a.5b.65c3d5e45f1g4h.4i7j8k. 4512
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Questions Part 6 of 9 — Calculating the mean Helpful Information
28.6 Calculate the mean for the following sets of numbers. Give the mean to one The sum of a group of numbers is found by adding the numbers together.
decimal place where appropriate.
a. 9,2,7,0,2,5 b. 6,93,7,11,6 c. 3,8906,1,3 The mean is the sum of all the data points divided by
d. 58,7,6,50,1,1 e. 40,50,8,7 f. 8,1,4,51,0,0 the number of data points.
g. 51,16,08,6,3 h. 1,7,1,4,5 i. 6,9,7,8,0
j. 9,6,98,3 k. 8,1,0,8,4,5 . 7,2,1,0,9 Example
Question: Calculate the mean for the following set of numbers. Give the mean
Answers to one decimal place where appropriate.
a.42 b.7c.43d. 41 e.4f27g38h.36i.6j.7k 43138 927,025
Thought process: We calculate the sum of the data points: 9+2+7+0+2+5=25.
There are 6 data points and 25+6=4.166.. When rounded to one decimal
place this is 4.2
Answer: 4.2
Questions Part 7 of 9 — Calculating the mode Helpful Information
28.7 Calculate the mode for the data sets below. . _
a. 2,6,825 b. 5,937 11,6 c. 3,890,663 ‘ The mode is the value (or values) which occur the most.
d. 58,7,65,4,1,1 e. 81,3,16 f. 8,1,4,51,0,0 Examples
g 51160863 h. 1,7,1,4,5 i. 697380 Question: Calculate the mode for the data set 2, 6, 8, 2, 5.
i 969383 k- 81,0,8,4,5 l.7,2,1,0,9 Thought process: The mode is the value which occurs the most. Ordering the
m. 4,9,3,811,1 n. 59227596 0. 2,91238,6,7,1 data gives us 2, 2, 5, 6, 8. We can now easily see that 2 occurs more than any
other value.
Answers Answer: 2
a.2 b.nomode c.3and6 d.1and5 e.nomode f.0and1 g.1and6 h.1 i.no mode
j.9 k.8 I.no mode m.nomode n.2and9 o.no mode Question: Calculate the mode for the data set 5, 9, 3, 7, 11, 6.
Thought process: The mode is the value which occurs the most. Ordering the
data gives us 3,5, 6, 7,9, 11. We can now easily see that no number occurs
more than any other.
Answer: No mode
Question: Calculate the mode for the dataset 3, 8,9, 0, 6, 6, 3.
Thought process: The mode is the value which occurs the most. Ordering the
data gives us 0, 3, 3, 6, 6, 8, 9. We can now easily see that 3 and 6 occur more
than any other values.
Answer: 3 and 6
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Questions Part 8 of 9 — Calculating the mode Helpful Information
28.8 Calculate the range for the data sets below.
a. 2,6,8,2,5 b. 593,7,11,6 c. 3,890,6,6,3 ‘ The range is the highest value take away the lowest value. ‘
d. 58,76,54,1,1 e. 81,3,16 f. 8,1,4,51,0,0
g. 51,1,6,0,8,6,3 h. 1,7,1,4,5 i. 6,9,7,8,0 Examples
ji. 96,928,3 k. 8,1,08,4,5 . 7,2,1,0,9 Question: Calculate the range for the data set 2, 6, 8, 2, 5.
m. 4,9,3,8,11,1 n. 5922796 o. 2,912,3,8,6,7,1 Thought process:. Ordering the data gives us 2, 2, 5, 6, 8. The
biggest value is 8 and the smallest value is 2. The range is equal
Answers to8-2=6.
a.6 b.8c.9d.7e.15f.8g.8h.6i.9.6k.81.9 m10n.7 o.11 Answer: 6
Question: Calculate the range for the data set 5,9, 3,7, 11, 6.
Thought process: Ordering the data gives us 3,5, 6, 7,9, 11. The
biggest value is 11 and the smallest value is 3. The range is equal
to11-3=38.
Answer: 8
Question: Calculate the range for the dataset 3, 8,9, 0, 6, 6, 3.
Thought process: Ordering the data gives us 0, 3, 3, 6, 6, 8, 9.
The biggest value is 9 and the smallest value is 0. The range is
equalto9-0=09.
Answer: 9
Questions Part 9 of 9 — Remembering the key statistical words Helpful Information
28.9 Re-write the amazing song on the right in your workbook and celebrate learning the final skill The summary statistics can be remembered using the following
within this book!! song:
/1 Hey diddle diddle
Answers ., )
Hey diddle diddle, the median’s the middle, you add and divide for the mean, the mode is the one The median’s the middle
that you see the most, and the range is the difference between! You add and divide for the mean
The mode is the one that you see the most
And the range is the difference between I}
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